Thermodynamic parameters of helix-random coil transitions in polypeptide chains. IV. Random copolymers of L-alanine with L-glutamic acid.
pH-Induced helix-random coil transitions in random copolymers of Ala with Glu have been investigated in order to determine the effect of Ala on the stability of the helical state of polyglutamic acid. The free energies for the transfer of one uncharged Glu residue from a random coil to a helix (deltaGo) have been determined from potentiometric titration curves by the method of Zimm and Rice. It has been shown that the introduction of Ala hampers the transfer of a Glu residue from a random coil to a helix (reduces -deltaGo), although Ala itself is a helix-forming residue, i.e., its free energy decreases during helix formation. This has suggested that its introduction weakens the helix-stabilizing interactions between the uncharged Glu residues (apparently hydrogen bonds). The evaluation of the intrinsic helix-random coil equilibrium constant s for uncharged Glu residues with consideration of this situation yields a value which is smaller than the value of s for (Glu)n and in good agreement with the theoretical values.